In the Northern hemisphere the geography of multiple sclerosis has been studied extensively. In general the frequency of the disease increases with increasing distance from the equator. Comprehensive reviews of the literature have been published by McAlpine, Lumsden, and Acheson (1965) and Kurtzke (1966) .
In the Southern hemisphere comparatively little information is available. Dean (1949) suggested that multiple sclerosis is rare in the Republic of South Africa except in immigrants from Northern Europe. His subsequent more detailed surveys have confirmed this finding (Dean, 1967) . Mortality figures for the white settler population of the Southern hemisphere show a trend of increasing frequency of multiple sclerosis with increasing South latitude (Acheson, 1961) . Preliminary surveys of Queensland and Western Australia (Sutherland, Tyrer, and Eadie, 1962; Saint and Sadka, 1962) suggested that the prevalence of multiple sclerosis in these areas was substantially lower than in the British Isles. For Queensland this has been confirmed by a further population study (Sutherland, Tyrer, Eadie, Casey, and Kurland, 1966) . Unfortunately no formal population studies are yet available for New Zealand, and little has been published about the disease in South America.
Australia presents a particularly suitable area for comparative community studies of the frequency of multiple sclerosis. It extends from latitude 10°41'S to 43039'S, has a uniformly high standard of medical care, and relatively uniform training in medical nosology and diagnosis. A similar pattern of medical care exists throughout the country, and a census every five years provides accurate population data. This paper describes a survey of the prevalence Newcastle is an industrial city based on iron and steel production and engineering. In addition, its port provides facilities for the surrounding rural area where sheep and cattle are raised and vines cultivated. The growth of population has occurred largely by natural increase, and the proportion of immigrants from overseas (12 %) is half the figure for Perth but similar to that for Hobart (vide infra). Sutherland, and E. D. Acheson Hobart, population 115,932, is situated at latitude 42050'S, longitude 147°21'E, on the Derwent river and covers 105 square miles at an average altitude of 177 feet. The climate is cool, with a mean maximum temperature of 61 90F and mean minimum of 46-90F. The rainfall is evenly distributed throughout the year, with an average 12-34 inches in MayOctober and 12-61 inches November-April. The city provides a centre and port for a rural area in which cattle are raised and apples grown. There has been little industrial development. The rate of population growth has been relatively slow, and only 12% of the population were born overseas.
Medical facilities in each of these centres are of similar quality, based on a number of major hospitals where record keeping is of good standard. In each centre the number of practising doctors per head of population is of the order of 1 to 700. Diagnostic indices have been in existence in the principal hospitals in Perth and Hobart since 1955 and in Newcastle since 1951.
DEFINITION OF TERMS
In this survey, prevalence has been defined as the ratio of persons with an acceptable diagnosis of multiple sclerosis living in the defined area on 30 June 1961, to the total number of persons in the population of the same area on the same day. Incidence has been calculated from the number of cases ascertained in each area, in which the onset of symptoms occurred during the decade 1950-59, within the defined area. Average annual incidence rates have been computed using the populations enumerated in the census (Table II) . Tables III and IV deal with the comparability of elsewhere, but-the differences are not significant Table V . This shows that the mean degree of dis-three areas. The female-male sex ratio (based on ability graded according to Hyllested's criteria persons as is customary, not rates) for Perth was 2*3 :1, for Newcastle 1 5:1, and for Hobart was 2-1 :1. In Table IX the cases are distributed by birthplace. (1956), the mean duration of symptoms, and the The proportions born abroad are almost exactly mean age at onset are closely similar in Perth and those expected from the proportions of immigrants Hobart. Some differences are observed for Newcastle in the populations surveyed. The numbers of cases males, but the numbers are small and the means are involved are too small in Hobart and Newcastle to weighted by two cases with onsets under the age of allow correction for the relative age composition of 20 and a duration of the disease of 40 years in each the immigrant and native born populations. In instance.
Perth after age correction there is no significant PREVALENCE The numbers of cases accepted for the difference in prevalence rates between the native calculation of prevalence in each area according to population and immigrants from high risk areas.
The prevalence rates for West Australian-born diagnostic category are shown in Table VI 1920-1939 -1940-1949 4 1950-1959 36 1960-1964 Alter, Allison, Talbert, and Kurland, 1960; Stazio, Kurland, Bell, Saunders, and Rogot, 1964, and others. Despite this precaution, analysis suggests that case finding was more complete in Perth than in Newcastle, and that Hobart occupies an intermediate position. As far as Newcastle is concerned this may reflect the special problem of surveying a community adjacent to the major metropolitan area of Sydney. The lower returns of general practitioners and neurologists suggest that the frequency rates may be an under-estimate for this area. The sex ratio and age specific prevalence rates, together with the deficit of new cases with onset in the years [1960] [1961] [1962] [1963] [1964] in comparison with the decade 1950-1959, suggests a shortage of case finding among women with recent onset of the disease, which is the group most likely to be notified by general practitioners. Despite this suggestion of incomplete case finding in Newcastle, the general conformity with distribution by religious persuasion, a factor unassociated with the development of multiple sclerosis (Beebe, Kurtzke, Kurland, Auth, and Nagler, 1957) , suggests that there is not a major case deficit.
Comparability of case-acceptance criteria in each centre was ensured by review of the records of all suspect cases by a single neurologist (J.M.S.), and interview and examination by him of cases in which the diagnosis or diagnostic category was in doubt. The same neurologist also reviewed cases in the Queensland survey (Sutherland et al., 1966) , and in a survey in the Northern hemisphere (Sutherland, 1956) . The degree of agreement in diagnosis between the observer in each area and the visiting neurologist was high and confirms Poser's (1965) conclusion that, despite the lack of a diagnostic test, most neurologists have equivalent standards for the diagnosis of multiple sclerosis.
In a number of features, findings in the survey reported here are closely similar to those reported from the Northern hemisphere. The distribution of prevalence cases by diagnostic category is within the range described in recent series namely 75-60% Probable, 22-11 % Early Probable, and 21-10% Possible (Allison and Millar, 1954; Oftedal, 1965; Gudmundsson and Gudmundsson, 1962; Sutherland et al., 1966) . This distribution appears to hold irrespective of the prevalence rate for the area.
A predominance of female sufferers from multiple sclerosis has been noted previously, and Kurland, Stazio, and Reed (1965) have remarked on a higher female-male ratio (1X5 :1) in more recent studies than was found (1:1) in earlier decades. The female-male ratio is higher than usual in both Perth (2-3:1) and Hobart (2-1:1), and is not accounted for by the female-male ratio of the population in the survey areas which are close to unity. A similar female-male ratio (2-4:1) is reported by Dean (1967) for South African whites.
A peak age-specific prevalence rate around 50 years of age in each area in this study corresponds to findings in surveys in the Northern hemisphere. The Hobart peak of 103 per 100,000 corresponds to rates in other high prevalence areas-for example, 87 per 100,000 in Iceland (Gudmundsson and Gudmundsson, 1962) and 163 per 100,000 in Denmark Frequency of multiple sclerosis in three Australian cities-Perth, Newcastle, and Hobart (Hyllested, 1956) . Peak age-specific prevalence rates for Perth and Newcastle are approximately half the Hobart rate, and correspond to rates in low prevalence areas such as Israel, 28 per 100,000 (Alter, Halpern, Kurland, Bornstein, Tikna, Leibowitz, and Silverstein, 1962) , Charleston, 46 per 100,000 (Alter et al., 1960) , and English-speaking persons in South Africa, 45 per 100,000 (Dean, 1967) .
The incidence figures show that the attack rate in Hobart is almost twice that in the other areas. The Hobart incidence of 2-2 per 100,000 corresponds to the lower range for high prevalence areas in the Northern hemisphere. The Perth and Newcastle incidence rate of 1 2 per 100,000 is comparable with values from other low-risk areas (McAlpine et al., 1965) .
The mean age at onset for all prevalence cases is similar in each area except for Newcastle males, a numerically small group weighted by particularly early onset in two cases, as mentioned above. An average age of onset of 31 years is described for the populations of Halifax and Charleston, with an average duration of the disease on prevalence day of between 11 and 13 years (Alter et al., 1960) . The mean age on prevalence day of 42 years in Washington (Stazio and Kurland, 1962) compares closely with that calculated for the three areas described here. Progress of the disease as judged by the development of disability appears to be similar in each area.
The findings of similar prevalence rates for multiple sclerosis in Perth and Newcastle, together with a higher rate for Hobart, is in accordance with the gradient expected from mortality data. When considered in conjunction with the data published for Queensland (Sutherland et aL., 1966) , where cases were reviewed by the same neurologist, the material establishes a gradient of the disease for the continent of Australia.
The prevalence rate published for South Australia of 35-5 per 100,000 by Rischbieth (1966) is not in accordance with this gradient, and in particular the rate for Adelaide of 42-7 per 100,000 calculated from Rischbieth's data is much higher than the rate described here of 319 per 100,000 for Hobart. Incidence figures for the disease in South Australia are not available, but the prevalence rate described is markedly at variance with the average age-adjusted death rate of 0-67 per 100,000 for the area. It is possible that Rischbieth has substantially overdiagnosed the condition, and unfortunate that more details of case categorization are not available in this study. Throughout his paper there is also confusion in the usage of the terms incidence and prevalence, which raises the possibility that the usual definitions have not been applied in the computation of rates. prevalence of
In the circumstances, it would be unwise to accept a prevalence figure until this area is resurveyed. When prevalence rates from Australian community surveys are plotted against latitude (Fig. 1 ) a close correlation is evident for studies in Queensland and the present survey. Rischbieth's figures for Adelaide are not in agreement with the overall trend. The close correlation with latitude of the Australian figures, with the exception of South Australia, is similar to the linear trend with latitude described for the U.S.A., and contrasts with the description of less distinct frequency bands in Europe (Kurtzke, 1966) .
The correlation of the frequency of multiple sclerosis with latitude (Kurland, 1952; Alter et al., 1960; and others) has been neglected recently because of the discrepancy of surveys in Japan and some European areas. It is of interest to plot the prevalence rate against latitude (Fig. 2) for the surveys described here, and in Israel (Alter et al., 1962) (Campbell, Daniel, Porter, Russell, Smith, and Innes, 1947 Valla, 1962; Behrend, 1966 
